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ABSTRACT

Background: This analysis
evaluates improvement in
symptoms of depression in patients
with schizoaffective disorder
administered oral paliperidone
extended-release by accounting for
the magnitude of direct and indirect
(changes in negative and positive
symptoms and worsening of
extrapyramidal symptoms)
treatment effects on depressive
symptoms.

Methods: Data for this post hoc
analysis were drawn from two six-
week, randomized, placebo-
controlled studies of paliperidone
extended-release versus placebo in
adult subjects with schizoaffective
disorder (N=614; NCT00412373,
NCT00397033). Subjects with
baseline 17-item Hamilton Rating
Scale for Depression scores of 16 or
greater were included. Structural
equation models (path analyses)
were used to separate total effects
into direct and indirect effects on

depressive symptoms. Change from
baseline in 17-item Hamilton Rating
Scale for Depression score at the
Week 6 end point was the
dependent variable; changes in
Positive and Negative Syndrome
Scale positive and negative factors
and Simpson-Angus Scale (to
evaluate extrapyramidal symptoms)
scores were independent variables.
Results: At baseline, 332 of 614
(54.1%) subjects had a 17-item
Hamilton Rating Scale for
Depression score of 16 or greater.
Path analysis determined that up to
26.4 percent of the paliperidone
extended-release versus placebo
effect on depressive symptoms may
be attributed to a direct treatment
effect, and 45.8 percent and 28.4
percent were mediated indirectly
through improvements on positive
and negative symptoms,
respectively. No effects were
identified as mediated through
extrapyramidal symptoms
changes (-0.7%).
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Conclusion: Results of this
analysis suggest that paliperidone’s
effect on depressive symptoms in
subjects with schizoaffective
disorder participating in two six-
week, randomized, placebo-
controlled studies is mediated
through indirect effects (e.g.,
positive and negative symptom
changes) and a direct treatment
effect.

INTRODUCTION

Patients with schizoaffective
disorder (SCA) often experience
complex symptomatology that is
characterized by psychotic,
depressive, and manic symptoms.'”?
To manage these diverse symptom
groupings, healthcare providers
(HCPs) often use mood stabilizers
and/or antidepressants in
combination with antipsychotics.**
Paliperidone extended-release (ER)
(9-OH-risperidone extended-
release) is an antipsychotic that has
been shown to reduce psychotic
symptoms as well as depressive and
manic mood symptoms in SCA.™

When trying to understand the
multifaceted treatment response
observed following the use of
paliperidone in persons with SCA,
HCPs may find it difficult to
determine whether the observed
improvements in a given symptom
domain have been achieved through
direct actions on the symptom
domain in question or are achieved
indirectly through effects on other
symptom domains. Resolving the
different types of effects due to
treatment and knowing the
completeness of the direct response
on a symptom grouping, like those
associated with depression, is
important for the development of an
overall treatment plan. If a
treatment does not have a direct
effect on a symptom grouping, its
use as monotherapy will likely be
insufficient to manage those
symptoms. Thus, to manage
depressive symptoms in persons
with SCA, it is important to
understand a drug’s potential direct
effects to help determine whether

and/or when to add adjunctive
antidepressant and/or mood-
stabilizing medication to a backbone
of treatment with paliperidone. If
monotherapy has a significant direct
effect on a symptom grouping, the
benefit of adding adjunctive therapy
must be weighed against the
potential for additional risk due to
polypharmacy.

Negative and depressive
symptoms observed in persons with
schizophrenia or SCA can be
difficult to tell apart. Although
factor analyses indicate that
symptoms such as loss of
drive/interest (negative symptoms),
positive symptoms (especially
responses to paranoia),
extrapyramidal symptoms (EPS),
and loss of energy (associated with
depression) are distinguishable and
have different functional bases, they
have considerable phenotypic
overlap and may be difficult to
separate during clinical
evaluations.” ' Correlations
observed between variables, such as
in treatment response for negative
symptoms and depressive
symptoms, may not be indicative of
a common etiological relationship
because observed correlations may
reflect many noncausal influences.
Path analytic methodological
approaches’ can be employed to
separate the total treatment effect
for a symptom domain into direct
and indirect effects,'*'® and can
specify causal linkages between
variables.

Path analysis was used in the
current study to examine the direct
and indirect effects of paliperidone
ER treatment on depressive
symptoms in persons with SCA. For
this analysis, data were drawn from
two randomized, placebo-controlled
efficacy studies™ from which
treatment responses of positive
symptoms, negative symptoms, and
EPS were examined as possible
indirect mediators of depressive
symptom changes. In addition, the
treatment response of paliperidone
ER on depressive symptoms and the
impact of potential moderators were

examined. Mediator variables
specify how or why a particular
effect or relationship occurs and
help describe the psychological
processes that drive the
relationship. A moderator variable
represents an effect that changes
the strength of an effect or
relationship between two variables;
it provides an indicator of when or
under what conditions a particular
effect can be expected. A moderator
can be a qualitative (e.g., gender,
race, treatment class) or
quantitative (e.g., level of baseline
17-item Hamilton Rating Scale for
Depression [HAM-D-17] score)
variable that affects the direction
and/or strength of the relationship
between an independent and
dependent variable.

METHODS

Study design. This post hoc
analysis used a pooled database
(N=614) composed of two six-week,
randomized, placebo-controlled
studies of paliperidone ER
treatment versus placebo in subjects
with SCA (NCT00412373,
NCTO00397033)."* These two studies
had similar subject populations and
study designs. Key inclusion criteria
included a confirmed diagnosis for
SCA (using the Structured Clinical
Interview for DSM-1V); Young Mania
Rating Scale" score of 16 or greater
and/or a 21-item Hamilton Rating
Scale for Depression (HAM-D-21)*
score of 16 or greater; a Positive
and Negative Syndrome Scale
(PANSS)* total score of 60 or
greater; and a score of 4 or greater
on at least two PANSS items (i.e.,
hostility, excitement, tension,
uncooperativeness, and poor
impulse control). Subjects were
allowed to continue treatment with
antidepressants and/or mood
stabilizers if the dosages had been
stable during the 30 days prior to
screen.

Analysis. This post hoc analysis
focused on subjects with prominent
depressive symptoms, defined as a
HAM-D-17 total score of 16 or
greater at baseline (N=332).
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TABLE 1. System of regression models

Depressive BL+P1*Tr+P5*CP+P6 *CN+P7 * Change in SAS
Positive BL+P2 ™ Tr
Negative BL+P3*Tr
SAS BL+P4*Tr

BL: baseline score of the respective variable; CN: change in negative symptoms; GP: change
in positive symptoms; P1: direct effect of treatment; P2 through P7: coefficients of the

intermediate paths; SAS: Simpson-Angus Scale; Tr: treatment

Structural equation models (path
analysis) separated the total effects
of paliperidone ER treatment into
direct and indirect effects on
depressive symptoms. Path
coefficients determined the direct
and indirect effects of paliperidone
ER treatment on depressive
symptoms versus placebo. The
dependent variable was the change
in HAM-D-17 score at the Week 6
end point; independent variables
were the change in PANSS positive
and negative factor scores* and the
change in Simpson-Angus Scale
(SAS) score® for EPS at the Week 6
end point. These variables were
considered as potential mediators of
change in depressive scores based
on clinical relationships suggested
by the literature.'*'"* The “direct
treatment effect” was defined as the
residual effect remaining after
controlling for improvements in
PANSS positive and negative
symptoms and the presence of EPS.
In each regression equation, a factor
for treatment was also included so
that comparisons between
paliperidone ER treatment and
placebo could be made. Partial
correlations between positive and
negative symptoms were accounted
for in modeling by including the
correlation of their error term
variances. No adjustments were
made for multiplicity.

The system of regression models
is shown in Table 1. In these
equations, baseline in each formula

indicates the baseline score of the
represented variable. The total
effect of treatment has been
determined by P1 + (P2 * P5) + (P3
*P6) + (P4 * P7). The variable P1
is the direct effect of treatment, and
P2 through P7 are the coefficients
of the intermediate paths; the
coefficient of the indirect path can
be obtained by multiplying the
coefficients of the intermediate
paths.

Potential baseline moderators of
change in HAM-D-17, such as age,
race, gender, duration of current
episode, duration of illness, history
of suicide attempts, number of
previous hospitalizations, substance
abuse history, concomitant
medication strata (antidepressants
and/or mood stabilizers), and
schizoaffective subtype (bipolar and
depressive), were examined using
multiple linear regression models
with backward elimination. The
analysis started with a complex
model, and terms were removed
sequentially.

Differences between paliperidone
ER and placebo treatment groups in
baseline demographics and clinical
characteristics were evaluated using
analysis of variance models for
continuous variables and Fisher’s
exact test for categorical variables.
Differences between paliperidone
ER treatment and placebo on
change scores were evaluated using
analysis of covariance models with
fixed effects for treatment,

concomitant medication strata
(with or without adjunctive
antidepressants and/or mood
stabilizers), study identification
(ID), country nested within study
ID, and baseline score as a
covariate. Last observation carried
forward methodology was used.

RESULTS

Baseline demographics and
clinical characteristics. A total of
332 subjects treated with
paliperidone ER or placebo who had
HAM-D-17 scores of 16 or greater
were identified. No significant
differences in baseline
demographics and clinical
characteristics were observed
between treatment groups
(Table 2).

Changes in clinical scales.
Compared to placebo, paliperidone
ER was associated with significant
improvements in mean changes in
psychotic and depression symptom
scores at Week 6 for all assessments
on psychotic and depression
symptoms evaluated (P<0.05)
(Table 3). SAS scores were low at
baseline and end point in both
groups.

Path analysis. A path analysis
was performed using HAM-D-17
scores at Week 6 as a dependent
variable; PANSS positive and
negative factors and change in SAS
scores (for EPS) at Week 6 were
used as independent variables
(mediators). Results indicate that
the treatment effect corresponds to
a 3.045-point greater improvement
in the HAM-D-17 score in the
paliperidone ER group than in the
placebo group (P=0.002) (Figure
1). Of the overall depressive
symptom improvement, 45.8
percent could be classified as
indirectly related to improvements
in positive symptoms and 28.4
percent to improvements in
negative symptoms. Up to 26.4
percent of treatment effect was
identified as a direct effect of
paliperidone on depressive
symptoms, but no effects were
identified as being mediated
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through EPS changes (-0.7%)
(Figures 1 and 2).

Potential moderators of
changes in HAM-D-17 score. The
following potential baseline
moderators were examined: age,
race, sex, duration of current
episode, duration of illness, history
of suicide attempts, number of
previous hospitalizations, substance
abuse history, co-medication strata
(antidepressants and/or mood
stabilizers), schizoaffective subtype,
and symptom scores. Additionally,
the multiple regression model
included both treatment and
baseline HAM-D-17 scores as
explanatory variables. Three
demographic variables emerged as
potential moderators of change in
depressive symptoms: history of
suicide attempts, race, and history
of substance use (Table 4). In
addition to treatment and baseline
HAM-D-17 scores, a history of
suicide attempts was one of the
most significant (P=0.008)
treatment moderators of changes in
HAM-D-17 score. The magnitude of
the regression coefficients depends
on the scales of measurement used
for the dependent variable and the
explanatory variables included in
the regression equation.
Nonstandardized regression
coefficients cannot be compared
directly because of differing units of
measurements and different
variances of the explanatory
variables. On average, subjects with
a history of suicide attempts had
3.121 units less reduction in
HAM-D-17 scores regardless of
treatment arms, compared to those
subjects without a history of suicide
attempts while holding all other
variables constant.

DISCUSSION

The aim of this analysis was to
examine the direct and indirect
effects of paliperidone treatment on
depressive symptoms using path
analysis methodology in persons
with SCA with prominent
depressive and psychotic
symptoms.
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TABLE 2. Baseline demographics and clinical characteristics

Age, mean (SD) 38.1 (10.1) 37.1 (9.7) 37.5(9.8)
Sex, female, n (%) 44 (42.3) 107 (46.9) 151 (45.5)
Race, n (%)
White 57 (54.8) 116 (50.9) 173 (52.1)
Black 18 (17.3) 55 (24.1) 73 (22.0)
Asian 29 (27.9) 55 (24.1) 84 (25.3)
Other 0(0.0) 2 (0.9) 2 (0.6)
gt‘;;‘tcuorm“yae”; ?iﬁi‘;aﬂ”“ 59 (56.7) 111 (48.7) 170 (51.2)
Baseline CGI-S, n (%)
Mild 1(1.0) 5(2.2) 6(1.8)
Moderate 43 (413) 83 (36.4) 126 (38.0)
Marked 54 (51.9) 120 (52.6) 174 (52.4)
Severe 6 (5.8) 20 (8.8) 26 (7.8)
cng°;3’(%f)5“i°ide G, 39 (37.5) 84 (36.8) 123 (37.0)
c;ztyox%suwa”ce e 30 (28.9) 70 (30.7) 100 (30.1)
Number of previous hospitalizations, n (%)*
0 12 (11.8) 42 (18.6) 54 (16.5)
1 13 (12.8) 26 (11.5) 39 (11.9)
2 15 (14.7) 26 (11.5) 41 (12.5)
>2 62 (60.8) 132 (58.4) 194 (59.1)
Baseline score, mean (SD)
HAM-D-17 22.3 (4.5) 23.2 (5.0) 22.9 (4.9)
PANSS
Total 95.6 (12.2) 97.4 (13.0) 96.8 (12.7)
Positive factor 26.5 (5.2) 26.8 (5.3) 26.7 (5.2)
Negative factor 213 (5.2) 215 (5.6) 21.4 (5.5)
SAS 0.1(0.1) 0.1(0.3) 0.1(0.2)

CGI-S: Clinical Global Impressions—Severity; ER: extended release; HAM-D-17: 17-item
Hamilton Rating Scale for Depression; PANSS: Positive and Negative Syndrome Scale;

SAS: Simpson-Angus Scale; SD: standard deviation

*Paliperidone ER, n=226; placebo, n=102; study population, =328




TABLE 3. Change in clinical scales from baseline to end point

HAM-D-17 115 (0.8) 85(09) | -3.0(-48 -1.1) 0.002
PANSS
Total 26,5 (1.9) 18.4 (2.4) o <0.001
(-12.8,-3.4)
Positive 7.0 (06) 47(07) | 23(37,-09) 0.002
Negative |  -5.0 (0.5) 32(06) | -19(31,-0.7) 0.003
SAS 0.0 (0.02) 00(002) | 0.0(-0.02 0.05) 0.442

Cl: confidence interval; ER: extended release; HAM-D-17: 17-item Hamilton Rating Scale for
Depression; PANSS: Positive and Negative Syndrome Scale; SAS: Simpson-Angus Scale;

SE: standard error

P2*P5 = -1.396
P2 =-2.357 P5 = 0.592
Positive symptoms I
Correlation = 0.6947 P1=-0.804
hd
. Total treatment effect
Treatment Direct effect > on HAM-D-17
>
P3*P6 = -0.865
P3=-1778 P6 = 0.484
e Negative symptoms I
P4*P7 = 0.020
P4 =0.013 P7 =1.591
> Total SAS |

FIGURE 1. Estimated path coefficients for the comparisons of effects of paliperidone ER treatment versus
placebo

r* estimate=0.56.
Global fit index=0.97

ER: extended-release; HAM-D-17: 17-item Hamilton Rating Scale for Depression; SAS: Simpson-Angus Scale

Interpretation: P2 through P7 are the coefficients of the intermediate paths; the coefficient of the indirect
path can be obtained by multiplying the coefficients of the intermediate paths. The direct effect on depressive
symptoms is defined as the treatment effect remaining after adjusting for improvements in positive, negative,
and SAS scores.

Sample interpretation for positive symptoms: the first intermediate path shows that the paliperidone ER
treatment group has a -2.357-unit change on positive symptoms over placebo, after controlling for baseline
score. The second intermediate path shows that there is a 0.592-unit effect of positive symptoms on
depressive symptoms, after controlling for the other symptoms. The product of the intermediate path
coefficients shows that the paliperidone ER treatment group has a 1.396-unit greater improvement on
depressive symptoms over placebo through positive symptoms.

The HAM-D-17, which is widely
used to assess mood symptoms in
clinical trials, was used to measure
depression.?* In the current
analysis, paliperidone ER
demonstrated an 11.5-unit reduction
from baseline in the HAM-D-17 score
and a significantly greater
improvement compared with placebo
(least-squares mean difference: -3.0;
95% confidence interval [CI]: -4.8,
-1.1; P=0.002). A 3-point difference
in HAM-D-17 score is close to the
3.6-point difference in HAM-D-17
score determined by Turkoz et al
corresponding to a one-category
change in the Clinical Global
Impression of Severity Scale for
Schizoaffective Disorder,* suggesting
that the treatment response with
paliperidone ER was clinically
meaningful.

The degree of correlation between
depression and negative symptoms
among patients is unclear. Some
studies have reported a meaningful
correlation between depression and
negative symptoms,* while others
have not."'**" For example, one
study identified a significant
correlation between negative
symptoms and depression in female
but not male subjects.® It has been
suggested that negative symptoms
and depression have distinct
neuroanatomical bases." Depressive
symptoms may involve the
ventromedial prefrontal cortex and
the dorsolateral prefrontal cortex,
whereas negative symptoms are
more likely to involve the medial
frontal lobe,” anterior cingulate,**
and medial temporal lobe.” Negative
symptoms may be associated with
neurodevelopmental impairment and
have, therefore, been associated with
poor outcomes.”” Although there may
be overlap, it is possible to
differentiate between depression and
negative symptoms by careful clinical
evaluation.'!*#

Limitations. The application of a
path analytic method to the studies
selected for this analysis is limited
because the studies were not
designed to specifically assess direct
or indirect treatment effects on
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depressive symptoms. As such, the 50 7 5.8
chosen patient populations may not i
have been fully representative of the 0 ]
symptoms of interest or 3 1
representative of a patient’s E;
responsiveness to treatment with S a0 — . 28.4
paliperidone ER. In addition, the 2 .
assessment parameters evaluated in 2 ]
these studies may not have optimally g 207
captured depression, negative g )
symptoms, positive symptoms, or "‘é 0
EPS. For example, the Marder £ T
negative symptom factor of the g 1 -0.7
PANSS does not capture key & 07 T T T
elements of the negatjve symptom ] Direct Effect Positive Factor Negative Factor SAS
. . 1 Score Change Score Change Score Change
construct, such as lack of motivation .
or diminished emotion and affect. -or | |
Similarly, although the SAS is widely Indirect Effects
used to assess parkinsonism, it does
not provide a comprehensive FIGURE 2. Percentage of the total treatment effect due to direct or indirect effects contributing
assessment of parkinsonian symptoms to change in 17-item Hamilton Rating Scale for Depression score at end point for paliperidone
and some items are vaguely extended-release treatment versus placebo

described.” The SAS does, however, .
focus on rigidity, which may represent ~ SAS: Simpson-Angus Scale
much of the phenotypic overlap with

depression. Another difficulty with TABLE 4. Potential moderators of changes in HAM-D-17: backward linear regression
the current analysis is that SAS scores  RUENERRAAUR LA NN R E VAN

were low at baseline and end point in
both treatment groups; this resulted
in a “floor effect” that made it difficult
to demonstrate potential mediating
effects. Consequently, persons with Intercept 6.408 2.469 0.010
higher levels of parkinsonism, who are e (e e
not represented in this study ER vs placebo) -2.470 1.068 0.022
population, may have different
mediation relationships for depression Baseline HAM-D-17 -0698 0104 <0.001
than those described here. In
addition, although the Oduration for : "
both studies (6 weeks) was standard :tltset%rgtg f(;: slc\gen 0) 3.121 1.168 0.008
for assessing early treatment
response, the results could differ from [ g0 (black vs other) -3.195 1.399 0.023
those reported in studies with
different durations. :

Path analyses are particularly ;I)Sut:gy(;gsd\::gng)r alconol 1.995 1.306 0.128
sensitive to model specification;
failure to include relevant causal ER: extended release; HAM-D-17: 17-item Hamilton Rating Scale for Depression;

SE: standard error

variables or the inclusion of
extraneous variables can substantially

affect results. The r* estimate of the PANSS positive and negative scores depressive symptoms in SCA, other
initial path analysis was 0.56; this may be inappropriate and/or the unidentified factors may be important
indicates that 56 percent of the total variances of these estimates may be contributors. Further analyses of
variation of change in depressive inflated. Path analyses can only additional studies are needed to
symptoms is explained by the consider the secondary effects of consider these limitations.

mediating variables, including factors included in the model.

treatment. Because these two factor ~ Although the factors identified for CONCLUSION

scores are significantly correlated, the inclusion in the present analysis are These results suggest that

model parameter estimates for considered major contributors to paliperidone ER treatment has a
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direct treatment effect on 4.
depressive symptoms (26.4%) in
subjects with SCA and prominent
symptoms of depression (HAM-D-17
score of >16). Indirect effects

mediated through positive and 5.
negative symptom changes (45.8%

and 28.4%, respectively) were also
identified.
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